The genus Pteris (Pteridaceae) is a rich source of bioactive ent-kaurane diterpenoids and pterosins. [1] [2] [3] [4] [5] [6] [7] As part of BioBioPha to assemble a large-scale natural product library which is very valuable in the discovery of new drug leads from nature, [8] [9] [10] [11] the further phytochemical investigation on the whole plants of Pteris semipinnata afforded six new ent-15-oxokauran-19-oic acid derivatives, named pterisolic acids A-F (1-6), along with known ent-kauranoids, ent-9a-hydroxy-15-oxo-16b(H)-kauran-19-oic acid (7), 2) ent-9a-hy-
Fig. 1. ent-Kaurane Diterpenoids Isolated from Pteris semipinnata
66.1 (d). The above NMR data and its biological source suggested that this compound should be an ent-15-oxo-16-kauren-19-oic acid derivative. [1] [2] [3] [4] 12) The heteronuclear multiple bond connectivity (HMBC) correlations (Fig. 2 ) from the proton at d H 5.12 (1H, br dd, Jϭ7. 7, 6.8 Hz) to the carbons at d C 45.5 (s, C-4) and 54.7 (s, C-8), and from the protons at d H 6.10, 5.74 (each 1H, br s, H-17) to the carbon at d C 75.1 (s), were observed, revealing the presence of hydroxy groups at C-6 and C-13. While the observable HMBC correlations (Fig. 2 ) from the olefinic proton at d H 5.77 (dd, Jϭ4.0, 3.0 Hz) to the carbons at d C 54.7 (s, C-8), 40.6 (s, C-10), and 75.1 (s, C-13) indicated that a trisubstituted double bond was located at C-9. No rotating frame Overhauser enhancement spectroscopy (ROESY) correlation between d H 1.04 (3H, s, Me-20) and d H 1.39 (3H, s) allowed to the assignment of C19-oic acid. The ROESY correlation (Fig. 2 ) of H-6↔Me-18 indicated that these protons were cofacial and b-oriented, and the more detailed ROESY information has been summarized in Fig. 2 . Accordingly, the structure of 1 was elucidated as ent-6b ,13-dihydroxy-15-oxo-9(11),16-kauradien-19-oic acid, named pterisolic acid A. (Tables 1, 3) were very similar to those of pterisolic acid A (1), and the major difference was that a non-oxygenated methine signal (d H 3.10, d C 38.1) replaced the oxygenated quaternary carbon (d C 75.1) in 1, meanwhile, the HMBC correlations from the proton at d H 3.10 (1H, br dd, Jϭ5.1, 4.4 Hz) to the carbons at d C 121.5 (d, C-11), 206.7 (s, C-15) and 118.5 (t, C-17) were observed, thus it was safe to draw the conclusion that the structure of 2 was ent-6b-hydroxy-15-oxo-9(11),16-kauradien-19-oic acid. The configuration at C-6 was deduced to be the same as that of 1 based on their accordant NMR data including coupling constants. As a result, the structure of 2 was established and named pterisolic acid B.
Compounds 3 -13 ), 222.6 (s, C-15) and 81.7 (s), the position of three hydroxy groups was established at C-9, C-16 and C-17. The hydroxy group at C-16 was assigned as boriented by the clear ROESY correlations of Me-20↔H-14a and H 2 -17↔H-14b. As a result, the structure of pterisolic acid F was determined as ent-9a,16a,17-trihydroxy-15-oxokauran-19-oic acid.
To the best of our knowledge, this type of ent-15-oxokauran-19-oic acids was found only in a few genera, such as Pteris and Adenostemma (Compositae), which suggested their chemotaxonomic significance. We found that it was necessary for those early reported ent-9a-hydroxy-15-oxokauran-19-oic acids to interchange the 13 C-NMR assignments of C-1 and C-14.
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Experimental
General Experimental Procedures Optical rotations were measured on a Jasco P-1020 (Jasco International Co., Ltd., Tokyo, Japan) automatic digital polarimeter. NMR spectra were carried out on either Bruker DRX 500 MHz or Bruker Avance III 600 MHz (Bruker BioSpin GmbH, Rheinstetten, Germany) spectrometer with the deuterated solvent as an internal standard. ESI Extraction and Isolation Dried and powdered whole plants (8.5 kg) of P. semipinnata were extracted with 95% ethanol at room temperature. The alcohol extract was concentrated to give a residue (ca. 1.0 kg), which was fractionalized by silica gel column chromatography eluted with a solvent system of petroleum ether/acetone (20 : 1, 10 : 1, 7 : 1, 5 : 1, 3 : 1, 1 : 1, 0 : 1) and then pure methanol to yield fractions A-H, respectively. Fraction B was repeatedly isolated and purified by silica gel (CHCl 3 /MeOH, 100 : 0→ 100 : 1) and Sephadex LH-20 (CHCl 3 /MeOH, 1 : 1) to afford 2 (10 mg). Fraction C was subjected to silica gel using CHCl 3 /MeOH (100 : 0→50 : 1), and the fraction eluted by CHCl 3 /MeOH 50 : 1 was further isolated by silica gel using petroleum ether/acetone (20 : 1, 10 : 1, 8 : 1) to get subfractions I, II and III, respectively. Subfraction II was further isolated and purified by silica gel (CHCl 3 /MeOH, 120 : 1→80 : 1), MCI (pure MeOH) and Sephadex LH-20 (CHCl 3 /MeOH, 1 : 1 or 0 : 1) to afford 3 (53 mg) and 5 (9.0 mg), and compound 4 (250 mg) was obtained from subfraction III in the same way. Fraction D was isolated and purified by silica gel (CHCl 3 /MeOH, 100 : 1→50 : 1), MCI (pure MeOH) and Sephadex LH-20 (CHCl 3 /MeOH, 1 : 1) to afford 1 (255 mg), and compound 6 (62 mg) was acquired from fraction E in the similar way. The retention times (t R ) of 1-3 from analysis-type HPLC (50%→100% MeOH in H 2 O over 6.0 min followed by 100% MeOH to 10 min, 1.0 ml/min, 20°C) were 5.6, 6.8 and 5.4 min, respectively.
Pterisolic acid A (1) 
